The experiment was conducted at char Sadipur the char land of Pabna during the Rabi season of 2013-14 and 2014-15 to determine appropriate fertilizer dose for enhancing production and economic return from Lentil+ Mustard mixed cropping system. The experiment was laid out in a randomized complete block design with 3 dispersed replications. Eight soil test based fertilizer packages viz.
Introduction
In Bangladesh the lands of char area are not suitable for all crops and all seasons. In Pabna, there is a vast area of char land under AEZ-11. Nutrient status of char land is poor due to coarse textured soils, low water holding capacity, low nutrient content, river bank erosion and flooding. Farmers of char land in Pabna generally grow lentil and mustard as mixed crop where they use local variety with no or limited fertilizers. For this reason, the yield of lentil and mustard in this region is much below than that of potential yield level. Balanced fertilization can play a major role to enhance the present yield level. Experimental evidences reveal that the crop is highly responsive to different fertilizers and its yield can be increased remarkably through the judicious fertilization (BARI, 1988; Mohamed,1984; Roy and Singh, 1986; Kazi et al., 2002) . Fertilizer recommendation solely based on crop response data often fails to show economic viability. In this context, Perrin et al. (1979) reported that response of yield should be supported by economic evaluation for judicious fertilizer recommendation. Since the application of optimum dose of fertilizer is important for increasing the yield of lentil and mustard mixed cropping system, but very limited information in this regard is available in Bangladesh, the present study was undertaken to determine the optimum fertilizer dose of lentil and mustard mixed crop in char land.
Materials and Methods
The experiment was conducted at char land of Char Sadipur areas of Pabna during Rabi season of 2014-15 to 2015-16. The experimental site was in Gopalpur soil series belonging to the High Ganges River Floodplain Soils (AEZ-11). Before starting the experiment, initial composite soil samples (0-15 cm depth) were collected from the experimental plots and were analyzed. The analytical result indicated that soil was sandy loam with very low organic matter content (0.82%) and slightly alkaline in nature. N content of soil was very low and P, S and Zn content of the soil were low. K content of the soil was medium (Table 1) . The experiment was laid out in randomized complete block (RCB) design with three replications. The unit plot size was 5m x 4m.The land was prepared by power tiller and laddering. After completion of land preparation, the entire amount of all fertilizers was applied as per treatment specification. The seeds of lentil and mustard were broadcasted in each plot on 10 November in 2013-14 and 15 November in 2014-15 maintaining the same ratio of 80:20 for lentil + mustard mixed crop in both the season. Two times weeding were done at vegetative stage for better growth of the crops. Rovral 50 WP @ 2.5 g L -1 was applied 3 times at 7-10 days interval from flowering until pod formation to control stem phylum disease of lentil. Other intercultural operations were done when required. Mustard was harvested on 5 February in 2013-14 and 10 February in 2014-15 while lentil was harvested on 23 February in 2013-4 and 27 Februaryin 2014-15 cropping season. Other intercultural operations were done when required. Necessary data on days to flowering, days to maturity, yield and yield contributing characters were collected and analyzed through statistical analytical package with MSTAT C software. The productivity of mixed cropping system was estimated by calculating their lentil equivalent yield (LEY) using formula given by Ahlawat and Sharma(1993) , where
Cost and return analysis of different treatments were done for gross margin.
Results and Discussion
Plant height and yield contributing characters of lentil in lentil + mustard mixed cropping system have been presented in Table 2a . Significant variation in Plant height, No. of pods plant -1 , No. of seed pod -1 , and 1000-seed weight were observed-in different treatments. The highest plant height (27cm and 30.7cm) was measured from N 25 P 30 K 25 S 18 Zn 2 B 1.5 (T 6 ) treatment, which was significant irrespective of years and the lowest plant height (20.1cm and 21.87cm) was measured in T 8 (control). In case of number of seeds pod -1 there was no significant difference among the treatments except T 4 and control in 2013-14 and only control in 2014-15 cropping season. Higher 1000-seed weight was observed from T 6 , T 5 , T 4 and T 2 but T 5 was not higher in 2013-14 and the lowest 1000-seed weight (24.83g and 18.07g)-from control (T 8 ). Performance of T 3 regarding yield contributing parameters is poor though N and P level was used in higher dose compare to other treatments might be due to lower dose of K. Char land soil is light textured soil and contain very low N, P, K, S, Zn and B. For that application of higher dose of N, P and K show higher growth and yield contributing characters. This results are supported by Anonymous (2009) as it reported that application of N, P, B and Rhizobium inoculum significantly enhanced the positive growth and yield parameters of lentil. Yield of lentil and mustard in mixed cropping system have been presented in Table 2b . In 2014-15 maximum stover yield of lentil (0.75 t ha -1 and 0.79 t ha -1 ) was found from N 25 P 30 K 25 S 18 Zn 2 B 1.5 (T 6 ) treatment, which was statistically similar to T 5 and T 3 while minimum stover yield 0.31 t ha -1 from control (T 8 ).
In 2013-14, the maximum stover yield was observed from the treatment N 25 P 30 K 25 S 18 Zn 2 B 1.5 (T 6 ) followed by T 5, T 4 and T 3 and the minimum stover yield was found from the control treatment which was statistically similar to the treatment T 7 (Table 2b ). However, the highest seed yield 0.95 t ha -1 was attained from N 25 P 30 K 25 S 18 Zn 2 B 1.5 (T 6 ) which was significantly higher than other treatments in 2014-15 cropping season but in 2013-14 cropping season, the highest seed yield (0.70 t ha -1 ) was found from the treatment T 6 which was statistically similar with T 5, T 4 and T 3 . On the contrary, control (T 8 ) treatment provided the lowest lentil yield (0.41 t ha -1 and 0.21 t ha -1 ). The cumulative contribution of potential yield traits might be the reason for higher seed yield from N 25 P 30 K 25 S 18 Zn 2 B 1.5 (T 6 ). In contrast, poor crop growth and yield traits resulted in the lowest seed yield in control (T 8 ). Maximum lentil yield increased (132% and 233%) over control was obtained from N 25 P 38 K 31 S 18 Zn 3 B 1.5 (T 6 ) in 2014-15 and 2013-14 respectively. The overall results indicate that in char land conditions soils are dominated with sand particles and low organic matter which causes deficiency in nutrient availability in soil and make imbalance in subsequent plant uptake. Therefore, 100% fertilizer package plus 25% additional nutrients specially N,P and K that is fertilizer dose N 25 P 30 K 25 S 18 Zn 2 B 1.5 enhance optimum plant growth and development and higher yield in lentil. Anonymous (2009) (2004) found that yield of lentil increases when fertilizer was applied as soil test based.
In case of mustard as mixed crop, similar trend was observed as lentil in both the season. The maximum mustard seed yield (0.38 t ha -1 and 0.66 t ha -1 ) was recorded from N 25 P 30 K 25 S 18 Zn 2 B 1.5 (T 6 ). The exclusion of fertilizer that is control (T 8 ) plot resulted in the lowest seed yield (Table 2b ). The seed yield of lentil is higher in second year than first year while the seed yield of mustard is higher in first year than second year. It might be due to mixed cropping by which two crops sharing their yield that is when one crop performs better then another crop could perform poor. Bhowal et al. (2014) also found that when lentil perform better then mustard's performance was not good enough in mixed cropping system. (Table 2c ). The results of this experiment indicate that soil health in char land is relatively poor which does not provide proper nutrient backup to the crops. Due to having very low organic matter and plant nutrition, higher rate of fertilizer management results in higher crop yield. Table 2c . Lentil equivalent yield and % increase of lentil equivalent yield over control in lentil+ mustard mixed cropping system at Char Sadipur,
Conclusion
The findings could be concluded that fertilizer packages exerted significant effect on yield and yield attributes of lentil and mustard in mixed cropping system. Soil test based fertilizer N 25 P 30 K 25 S 18 Zn 2 B 1.5 showed better performance on crop growth and yield of lentil and mustard as mixed cropping system in char land of Pabna. The maximum economic return in terms of gross return and gross margin was also recorded in the same fertilizer package.
